
1992 1994 1996 1998 2000 2002 2004 2006

Year

1

10

100

P
hy

si
ca

l S
pa

ci
ng

, n
m

Ultrastar 36ZX 
Ultrastar 36XP 

Ultrastar 18ZX 
Ultrastar 18XP 

Ultrastar 2XP 
Ultrastar XP 

3 Gbits/in2 

5 Gbits/in2 

12.1 Gbits/in2 
20.3 Gbits/in2 

Travelstar 18GT 

Travelstar 6GN 

Travelstar 4GT 

Travelstar 2XP 

Server Products-3.5 Inches
Mobile Products-2.5 
Lab Demos

Physical spacing and disk surface evolution

Travelstar 6GT 

Textured Disk

Smoother Disk
Load/Unload

Travelstar 3GN 
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35.3 Gbits/in2 demo 

High ID/low OD air bearing surface
Supersmooth disk/substrate 

Magnetic Spacing

Lube

Slider Overcoat

Magnetic 
Element

Recession

Physical Spacing

Magnetic Film

Disk Substrate

Overcoat

Ed Grochowskr

Ultrastar 36LZX 

Travelstar 30GT 
Ultrastar 73LZX 

Travelstar 30GN 

Travelstar 40GN 

Travelstar LP 

>100 Gbits/in2 

Ultrastar 146Z10 

Travelstar 80GN 


